
Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 070 164 
A2 



® 



EUROPEAN PATENT APPLICATION 



© Application number: 82303606.6 
© Date of filing: 09.07.82 



© im. a 3 : D 04 H 1/54 



Qo) Priority: 10.07.81 US 282325 
07.1ZS1 US 327836 

02.06.82 US 383260 

© Date of publication of application: 

19.01.83 Bulletin 83/3 

© Designated Contracting States: 
AT DS FR GB IT NL SE 



D 
r» 

3 
s 
3 



© Applicant: CHlCOPSu 
317 George Street 

New Brunswick, New Jersey 089Q3(US) 

© Inventor: Fekete, Paul 
. 22.W3tchungRoad 
, East Brunswick New Jersey 0881 6(US) 

© inventor: Mays, Alfred Thomas 
C Lynnfieid Drfve 

East Windsor New Jersey 0852Q(US) 

Representative; Jones. Alan John et al, 
CARPMAELS & RANSFCRD43 Sloomsbury Square 
London, WC1 A 2RA(GB| 



© Absorbent nonwoven fabric containing staple length polyester/polyethylene conjugate fibers and absorbent fibers 

There is disclosed a low density, highly absorbent, 
thermal bonded, nonwoven fabric comprising absorbent 
fibers and staple length polyester/polyethylene conjugate 
fibers that is produced by the steps of: 

(a) producing a mixture of such fibers to produce a 
fibrous web; 

(b) subjecting said web to a temperature sufficient to 
fuse the polyethylene component of said conjugate fibers 
without fusing the polyester component of said conjugate 
fibers, while maintaining the web under little or no com- 
pression: and 

(c) cooling said web to re-solidify the polyethylene 
component of said conjugate fibers, to thereby form bonds 
at the sites where said conjugate fibers touch other fibers. 
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ABSORBENT NONWOVEN FABRIC CONTAINING STAPLE LENGTH 
POLYESTER/ POLYETHYLENE CONJUGATE FIBERS AND ABSORBENT 
FIBERS 



10 The invention relates to a low density, highly absorbent, 
thermal bonded nonwoven fabric comprising absorbent fibers 
and staple length polyethylene/polyester conjugate fibers, 
and to. a process for making said nonwoven fabric. 

15 \ ... - ' 

Absorbent low density nonwoven fabrics have wide utility 
for use in catamenial devices such as panty shields, in 
absorbent pads and bandages, as wipes, and in similar 

20 applications. There is continuing interest in producing 
such nonwoven fabrics having higher absorption capacity 
and in producing such fabrics by methods that use less 
energy. The present invention provides such a nonwoven 
fabric having very high absorbent capacity / and which can 

25 be made by using a minimum of energy.. 



30 



Samejima, in U.S. Patent No. 4 r 160,159, discloses an 

absorbent fabric containing wood pulp and short length 
heat-fusible fibers, said fabric being supported on a web 
such as tissue paper. The .web also contains powdered 
absorbent material distributed throughout. In producing 
the fabric, the heat-fusible fibers are fused, and thus. 
35 the integrity of the heat-fusible fibers is destroyed. 
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Marshall, in U.S. Patent No. 4,083,913, also discloses a 
nonwoven fabric produced from short length heat-fusible 
fibers and absorbent fibers, wherein, again, in producing 
the final fabric, the heat-fusible fibers are fused and 
5 destroyed. 

Other patents showing nonwoven fabrics made from absorbent 
fibers and fusible fibers include Secrist, U.S. Patent 
No.. 2,774,128, Wcaterding et al., U.S. Patent No. 
10 3,067/747,. and Tsuchiya et al., U.S. Patent No. 4,307,721. 



The fabric of the invention is a low density, highly 
15 absorbent, thermal bonded nonwoven fabric comprising 

absorbent fibers and staple" length polyester/polyethylene . 
conjugate fibers. _ _ _ - 

' The nonwoven fabrics o£ the invention are produced by a - * 

20 process which comprises: . : - _ 

* ♦ 

(a) - -producing a web comprising absorbent fibers and 
staple length polyester/polyethylene conjugate fibers; 

25 (b) subjecting said web to a temperature sufficient to 

fuse the lower melting component of said conjugate fibers 
without fusing the higher melting component of said 
conjugate fibers, while maintaining said web under little 
or no compression; and' 

30 

(c) cooling said web to resolidify the lower melting 
component of said conjugate fibers, to thereby form bonds 
at the sites where said conjugate fibers touch other 
fibers. 
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Brief ^Description of the Drawings 

Fig: 1 is a schematic side elevation of an apparatus suit- 
able for carrying out the process of the invention; 

5 

Fig. 2 is a perspective view of a catamenial device (panty 
shield) made from the nonwoven fabric of the invention; 

Figs,. 3 and 4 are perspective views of a wiping cloth made 
10 from the nonwoven fabric of the invention? 

Figs. 5 and 6 are perspective views of a wound dressing 
made from the nonwoven fabric of the invention; and 

15 Fig. 7 is a cross-section taken along line 7-7 of Fig. 5. 



Referring first to Fig. 1, one preferred arrangement of 
20 apparatus for carrying out the process of the invention is 
displayed. The apparatus shown in Fig. 1 is suitable for 
making a nonwoven fabric of the invention comprising a 
core of a mixture of short-length natural cellulose fibers 
as the absorbent fibers and staple length polyester/ 
: 25 polyethylene conjugate fibers, with a light weight veneer 
comprising heat-fusible fibers on both faces of the 
fabric. A light weight web 10 of heat-fusible fibers is 
laid down, as from a card 12 f on a first endless belt 14. 
A second web 16 comprising a mixture of short-length 
30 natural cellulose fibers and staple length polyester/ 

polyethylene conjugate fibers is laid on a second endless 
belt 15. The second web 16 is produced in an air laying 
apparatus, for instance a dual rotor 18, such as is 
described by Ruffo and Goyal in U.S. Patent No. 3,768;118. 
35 The feed to the. dual rotor 18 includes partially opened 

staple length polyester/polyethylene conjugate fibers fed 
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through a chute feed 22 , and a web of pulp sheet 24 com- 
posed of compacted wood pulp fibers, from a feed roll 26 . 
The* said second web 16 is fed onto the top of the light 
weight web 10, to form a double layer web 28, 

5 - 

The double layer web 28 containing the web of heat-fusible 
fibers 10 on. the bottom and the mixed web 16 on the top is 
then passed under another station wherein a second light 
weight web- of Ijeat-fusible fibers 30 is laid on top, as 

10 from a card 32. The resulting triple layer web 34 is then 
passed through a through-air dryer 36 to fuse the lower 
melting component of the conjugate fibers while maintain- 
ing the integrity of these fibers as fibers, and to fuse 
or soften the surfaces of the heat-fusible fibers in the 

15 two veneers 10 and 30. When the triple layer web emerges 
from the dryer 36, it cools to thereby form the non-woven 
- fabric 38 of the invention. When the web 36 cools, the 
fused surfaces of the heat-fusible fibers, and the fused 
- -lower* melting component of the conjugate fibers, i.e., the 

20 polyethylene, solidify, m and bonds then form where these 
surf aces' touched other fibers. (By "other** fibers, is 
: -meant other heat-fusible and conjugate fibers as well as 

other types of fibers that may be present* } The fabric 3 8 
is then collected on a conventional windup 40. - 

25 

The thermal bonded nonwoven fabrics of the invention 
employ polyester/polyethylene conjugate fibers wherein at 
least about 5Q per cent of the surface of the individual 
fibers is polyethylene. It is preferred to employ 

30 sheath/core fibers with the polyethylene as the sheath and 
the polyester as the core. Either eccentric or concentric* 
sheath/core fibers can be employed* The fibers will 
usually have a denier within the range of from about 1 to 
about 6, and are usually in excess of about 1/2- inch in 

35 length, up to about 3 or 4 inches long* 
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Preferably, the conjugate fibers employ high density poly- 
ethylene, that is, linear polyethylene that has a density 
of at least about 0.94, and a Melt Index ("M.I.") by ASTM 
. D-1238(E) (190°C, 2160 gms.) of greater than 1, 
5 preferably greater than about 10, and more preferably from 
about 20 to about 50. Usually the fibers will be composed 
of about 40 to 60 weight per cent, and preferably 45 to 55 
weight per cent, polyester, the remainder being 
polyethylene. . 

10 

The thermal bonded nonwoven fabrics of the invention also 
employ absorbent fibers, such as rayon staple fibers, 
cotton fibers, short length natural cellulose fibers such 
as wood pulp fibers and cotton linters, and mixtures 
15 thereof. 

. The absorbent fibers and the conjugate fibers are blended 
. .. and formed into the feed web (e.g., 16 in Fig. 1) by 

standard methods. When the absorbent fibers include short 
20 length natural cellulose fibers, it is preferred to form 
.. the web by air laying, as by the use of the duai rotor 
disclosed, for instance, by Ruffo et al. , in U.S. Patent 
No. 3,768,118. 

25 When a veneer of heat-fusible fibers is used, it is 

preferred that said .heat-fusible fibers also be staple 
length conjugate fibers. However, if desired, other types 
of heat-fusible fibers such as polypropylene homofil 
fibers, can be used in the veneer. The veneer can also 

30 contain other fibers, such as rayon, cotton, or polyester 
staple fibers, 'that are not ordinarily heat-fusible. 

The proportion of the polyester/polyethylene conjugate 
fibers in the web can vary from about 15 percent to about 
35 75 percent (based on weight of conjugate fibers plus 

absorbent fibers), depending upon the end use intended for 
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the fabcic. The exact proportion has not been found to be 
narrowly critical. 

If desired, other fibers can be included in the web, such 
as staple length polyester fibers, polypropylene fibers, 
and other known types of fibers. 

The fabrics of the invention normally have basis weights 
from about 1/2 .*to about 6 ounces per square yard. The 
bulk density of the fabrics of the invention is usually 
below about 0.15 gram per cubic centimeter, preferably 
below about 0.09 gram per cubic centimeter, e.g., from 
about 0.Q2 to about 0.09 gram per cubic centimeter, and 
more preferably from about 0.025 to about 0.06 gram per 
cubic centimeter* The fabrics preferably have an absor- 
bent capacity, as measured by a Gravimetric Absorbency 
Tester (described below, in the 3xamples), of at least 600 
per cent and preferably at least 1400 per cent* exclusive 
of any non-absorbent layer such as a veneer of 100 per 
cent fusible fibers. The excellent resistance of the 
fabrics, to wet collapse ^contributes to this high absorbent 
Capacity. The bulk density. and absorbent capacity figures 
disclosed here refer to the initial thermal bonded fabric, 
prior to any post treatment such as hot embossing, which 
can reduce the bulk density of the fabric. 

The web of the invention is thermal bonded under condi- 
tions such that the integrity of the conjugate fibers is 
maintained. The purpose of maintaining the integrity of 
these fibers is to maintain the high loft or low bulk 
density characteristics of the finished nonwoven fabric, 
in order to achieve optimum absorption capacity and 
strength. The web is thermal bonded under conditions of 
zero pressure, or very light pressure, so that the web is 
not significantly crushed or compacted while the thermal 
bonding step is being carried out. The exact temperatures 
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employed in the thermal bonding will vary, depending upon 
the weight and bulk density of the web, and the dwell time 
employed in the heated zone. The bonding temperature is 
usually from about 100° to about 150°C. Dwell times in 
5 the heated zone will usually vary from about 2 seconds to 
about one minute. Specific conditions under which the 
thermal bonding is achieved are illustrated in the 
examples below. The temperatures referred to are the 
temperatures to which the fibers are heated in order to 
10 achieve bonding. In order to achieve high speed opera- 
tions, much higher temperatures with short exposure times 
can be used. Routine experimentation will suffice to 
determine practical conditions. 

15 In the thermal bonding step, the polyethylene, which is 

the lower melting component of the conjugate fiber, is at 
least partially fused so that where the fused surface 
^ touches another fiber, especially the fused surface of 
another conjugate fiber, welding or fusing together of the 

20 two fibers will occur. It is an important feature of this 
invention that the conjugate fibers remain fibers because 
the polyester does not melt, shrink, curl, or change its 
orientation during the thermal bonding step. This enables 
the thermal bonded fabric to maintain- the bulk of the 

25 unbonded feed web. 

The thermal bonding step can be carried out by through-air" 
bonding, as is illustrated in Fig. 1 or by other' means 
such as infrared heating or other type of radiant heating, 

30 Through-air heating can be accomplished be carrying the 

web on a porous conveyer belt through a zone where hot air 
is forced through the web, it can be carried through a 
heated zone contained between two porous belts, or it can 
be carried around a rotating drum having a porous surface 

35 which is equipped to suck hot air through the web as it is 
passing around the drum. The exact method of effecting 
the heating has not been found to be narrowly critical. 
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After* the above-described thermal bonding, additional 
bonding and/or treatment of the web can be cacried out. 
For * instance, the fabric can be hot embossed to improve 
the overall integrity of the fabric, especially the 
surface abrasion resistance, to enhance utility in certain 
areas such as wiping. 



In Fig. 2, a panty shield 42 made of the non-woven fabric 
of the invention is shown. Such panty shields are 
10 described in U.So Patent Nos. 4,023,570 and 4,023,571. 

The examples below illustrate various aspects of the 
invention. 

15 ^ Example 1 

Using an apparatus similar to that shown in Fig. 1, a 
veneered fabric was made from wood pulp and Fiber A, a 
2.5-3 denier bicomponent fiber, 1-1/2 inches long, having 

20 a high density polyethylene sheath and a polyester core, 
with the two polymers being present in a weight ratio of 
about 50/50. The polyethylene has a melt index of 42, a 
density of 0.96, and a DSC melting point of 132°C^ The 
polyester is fiber grade polyethylene terephthalate. The 

25 fibers have a tenacity of about 3.3 grams per denier, an 
elongation of 30 to 60 per cent, and from 12 to 18 crimps 
per inch. The core was composed of about 70 weight per 
cent pulp fiber and 30 weight per cent Fiber A, and the 
two veneers were composed of Fiber A. One veneer weighed 

30. 160 grains per square yard, the other weighed 90 grains 

per square yard, and the entire fabric weighed 2.2 ounces 
per square yard. The fabrric was through-air bonded by 
passing it around a honeycomb drier, which is a rotating 
drum adapted to suck hot air th cough the web. The 

35 temperature of the heated air was 340° P. at the heater (a 
burner), and the recycled air had cooled to 200°F. as it 
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. entered the inlet side of the heater. Exposure time to 
the heated air was about. 9 seconds. Certain physical 
properties of the fabric are displayed in Table I: 

5 Table I 

Weight, oz./yd. 2 
Density, gin. /cm. 3 
Tensile, MD, lb. /in. 
10 Tensile, CD, lb./in. 
Absorbent.- Capacity, * 
GAT, % 



.5 (1) Absorbent capacity measured on entire fabric, includ- 
ing veneer. Absorbent Capacity, as used herein, is 
the weight of deionized or distilled water absorbed, 
divided by the dry weight of the sample, multiplied 
by 100, as measured by a gravimetric absorbency 
20 tester ( n GAT" ) , using a point source with the sample 

held on a horizontal plate. The sample was unloaded, 
i.e., no compression load was held on the sample. 
The GAT is described in detail in commonly assigned 
U.S. patent application Serial .No. 149,214, filed on 
25 May 12, 1980. Briefly, the GAT is an apparatus for 

determining the weight of liquid flowing to or from a 
test site. The apparatus comprises, in combination: 

A vessel for containing.._liquid, said vessel 
30 being supported solely by weighing means; 

Indicating means for indicating the weight 
sensed by said weighing means; 



2.2 
0.059 
6.0 
0.9 

1840 



35 



A test surface to receive a specimen to be test- 
ed,, said test surface including said test site; 
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Conduit means operatively connecting said vessel 
to said test site foe directing a flov; of liquid 
between said vessel and said test site; and 

Means foe vertically positioning said test site. 



The fabric of Example 1 was incorporated into a catamenial 
device and specifically the panty shield 42 illustrated in 
Fig. 2. The fabric comprised a layer 44 of absorbent 
material (i.e., the fabric of Example 1} which is to be 
placed against the body for absorbing body fluid. It will 
be understood that while a single ply of fabric is illus- 
trated, the absorbent layer of fabric may be multiplied by 
using several sheets of fabric or by folding a sheet upon 
itself. A barrier film, layer 46 f which may consist of a 
fluid impermeable film such as polyethylene, for example, 
is- -laminated to the absorbent material. Pressure- _ : 
sensitive adhesive element 48 is placed on the face of the 
barrier film for adhering the panty shield 42 to the 
crotch of an undergarment. To protect the pressure- 
sens-it-ive element 48 prior to use, a removable protective 
strip 50 is applied. The panty shield incorporating the 
fabric of this invention gives excellent performance. 

Example 2 

Using an apparatus similar to that shown in Fig. 1, two 
" veneered fabrics were made from wood pulp and Fiber A. 
The veneers were all Fiber A. Roth fabrics were bonded by 
placing them in a 300°F. oven, supported on a screen, for 
30 seconds. Table II describes the two fabrics, and Table 
III displays certain properties of the fabrics: 
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Table II 



Core Composition: 

% Fibec A 
% Wood Pulp 

Core Weight, 
oz./yd. 2 

Top Veneer Wt. , 
oz./yd. 2 

Bottom Veneer, Wt. , 
oz . /yd . 2 



Run 1 



30 
70 



1.5 

0.35 

0.16 



Run 2 



26 
74 



1.5 

0.17 

0.17 



Table III 



Weight, oz/yd. 2 
Thickness, inch. 
Density, gm/cc 
Tensile, lb/in. 

MD 

CD 

Absorbent Capacity, GAT, % 



Run 1 
2.1 
0.094 
0.030 

3.0 

0.65 

2466 



Run 2 
2 

0.091 
0.029 

2.2 

0.45 

2299 



Example 3 

Using an arrangement of apparatus similar to that shown in 
Fig. 1 (with slight differences, as discussed below), a 
fabric designed for use as a platecoom wipe (a platecoom 
wipe is used i-n the offset printing industry to clean the 
printing plates and to apply developing emulsion) was 
produced as follows: 
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The fabric comprised a core with two veneers. Each veneer 

weighed 0.3 ounce pec square yard and the core weighed 

1.86 ounces per square yard.* The compositions of each 
layer were as follows: 



Table IV 



Top Veneer 



Core 



0.24 oz/yd 2 

0.06 oz/yd 

0.43 oz/yd 2 

0*4 3 oz/yd 2 

1.00 oz/yd 2 



Bottom Veneer 



0*24 oz/yd 2 
0.06 oz/yd 2 



Fiber A 
Rayon A 



(2) 



Polyester A^ 3 ^ 
Fiber A 
Pulp 



Fiber A 
Rayon A 



(2) 



(2) • Avtex 1913 rayon staple fiber having a staple length 

of 1-1/8 inches and a denier of 1.5.. 

(3) "Fortrel" 317 polyester staple fiber having a staple 
length of 1-1/2 inches and a denier of 1.5. 



The bottom veneer was laid down as shown in Fig. 1« The 
core was laid down by a dual rotor, with the two staple 
fibers being fed to the dual rotor, by two cards, and the 
pulp being fed In the form of pulp board. The top veneer 
was then laid down, as shown in Fig. 1. The web was 
through-air bonded by the honeycomb drier described in 
Example 1. The temperature of the heated air was 160° - 
190°C. Exposure time to the heated air was about 2 ± 1/2 
seconds. After through-air bonding, the fabric was hot 
embossed by passing the fabric through the nip of a .pair 
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of counterrotating rolls, one roll being smooth and the 
other havinq a raised diamond pattern composed of two sets 
of raised parallel lines that intersected each other. 
Each set of lines was angled 30° from the machine direc- 
5 tion to form a pattern of diamond-shaped parallelograms, 
each having two 60° angles and two 120° angles. Each line 
was 0.8 millimeter wide, 0.035 millimeter high, and the 
space between the lines (edge-to-edge) was 5 millimeters. 
The temperature of the rolls was 260*F., and the rolls 
10 were pressed together by a pressure cylinder operating at 
a pressure of 35 to 60 psig. The cylinder had a diameter 
of 2 centimeters, and the width of the web was about 17 
inches. 

15 A plateroom wipe 52 made from the fabric thus produced is 
shown in Figs, 3 and 4. The figures show' the embossed 
lines 54 and'the essentially * three-layer construction 
comprising two veneers 56, 58 and a core 60. 

20 The fabric described in this Example makes an excellent 
plateroom wipe for the following reasons: 

a) It is soft and conformable; 

25 b) It is absorbent; 

c) It exhibits low linting; 

... , 

d) It has high loft and bulk and retains these properties 
30 when wet; 

e) While high strength is not required, the fabric 
retains adequate * integrity and abrasion resistance during 
use; 

35 

f) The surface is not abrasive; 
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g) The fabric resists attack by the solvents,, cleaning 
emulsions, and other liquids encountered in use; 

* • 

h) The fabric is dintensionally stable; and 

5 

i) The embossed areas provide a place for dirt to col- 
lect. (The embossing also adds strength and integrity). 

Some representative properties of the fabric described in 

10 Example 3 are shown below in Table V. The three samples 

were taken from different places during an extended run of 
the fabric. 

Table V 

15 Sample No. •■ 1 " 2 3 

Weight - oz/yd 2 ^ 2.25 . 2.26 2.26 

Bulk - inch •" .' 0.046 0.053 0.057: 

Density -gm/cc : ' '. 0.065 0.056- . 0.053 : - 
Dry Tensile - lbs/in 

20 - HD 3.54 3.46 4.58 

CD 0.59 0.53 1.59 
Dry Elongation - % 

HD 40 42 37 

CD 38 48 49 
25 Wet Tensile - lbs/in 

HD 3.58 3.48 4.17 

CD 0.73 0.70 1.51 
Wet Elongation - % 

HD 37 • 43 38 

30 CD " 62 51 53 

Absorbent Capacity, t"»Hs) .. 

GAT - % 829 912 

Handle-O-Metec^ H s) - 157 
Bulk-inch 

35 Dry (,,) 0.043 

Wet {(,) 0.039 
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(4) Tested on different samples from the same run. 

(5) * Handle-OMeter softness (in grams), tested on a 7- 

inch square sample using a 3/8-inch slot. Machine 
5 directions is perpendicular to slot. 

(6) The GAT used a porous plate to hold the sample, 
instead of a point source, and the test liquid was 1% 
saline solution. 



10 



Example 4 

A fabric designed for use in wound dressings or eye pads 
15 was produced by -an arrangement of apparatus as shown in 
Fig. 1. The. fabric had a core layer of pulp plus staple 
fiber and one veneer layers 'The composition of the fabric 
was as follows: 

20 - Table VI 

Core 

Fiber A 0.5 oz/yd 2 

Rayon A 1.0 oz/yd 2 

Pulp 1.0 oz/yd 2 
25 ' Veneer 

Fiber A 0.5 oz/yd 2 

• ■ Total weight 3.0 oz/yd 2 

The fabric was made by a procedure analogous to that 
30 described in Example 3, except that no embossing was 
carried out. The temperature and dwell time in the 
honeycomb drier were about 160° - 200° C. and about 3 
seconds. 

35 The fabric of this Example 4 was fabricated into a wound, 
dressing 62, as shown in Figs. 5, 6, and 7. The dressing 
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was a three-layer structure made by superimposing three 
layers of fabric, and then sonically bonding the layers 
around the edges* The two outer layers 64,66 were the 
fabric described above in this Example 4 (veneer sides 
5 68,70 out, as is shown in Fig. 7), with an inner layer 72 
composed of a 1.5 oz/yd 2 through-air bonded web of 33% 
Fiber A and 67% Avtex 1913 rayon staple fibers* 

The wound dressings made from the fabrics of this 
10 Example 4 exhibit the following desirable properties:. 

a) Good absorbent capacity? and 

• 

b) Ability to utilize a high proportion of the theoreti- 
15 cal absorbent capacity of the dressing because of good 

horizontal wicking properties and the ability of the 
exterior face of the dressing to delay strike-through of 
aqueous liquids. - - - 

20 Table VII, below, displays some representative properties 
of the wound dressing described above: 

Table VII 

Weight, Oz/yd 7.8 

25 Bulk, inch .0*20 6 

Absorbent Capacity, GAT.%^ 7 ^ 1300 

Absorbency Rate, GAT/ gms/min^ 8 ^ 21.4 

Strike- through time, seconds ^ 9 ^ 14 



30 



(7) Test fluid was 1% saline with a red dye, 

(8) The rate of liquid uptake in the GAT. 

35 (9) The time for the test fluid to penetrate the exterior 
or top surface in the GAT test. 
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CLAIMS: 



10 



1. An absdrbent, thermal bonded nonwoven fabric 
having a bulk density below about 0,15 gram per cubic 
centimeter, said fabric comprising absbr bent fibers and 
staple length conjugate fibers, said conjugate fibers 
being composed of polyethylene and polyester, wherein a 
substantial proportion of the surfaces of said conjugate 
fibers comprises said polyethylene. 

2. The nonwoven fabric of claim 1 wherein the bulk 
density of said fabric. is within the range of from about 
0«Q2 to about 0.09 gram per cubic centimeter. 

3. The nonwoven fabric of claim 1 or 2 wherein said 
fabric has an absorbent capacity of at least about 1400 
per cent. 

15 4. The nonwoven fabric of any one of claims 1 to 3 

wherein the conjugate fibers are sheath/core bicomponent 
fibers. , . . . 

5. The nonwoven fabric of any one of claims 1 to 4 * 
wherein at least one surface of said fabric has a veneer 

20 of thermal bonded heat-fusible fibers. 

6. The nonwoven fabric of claim 5 wherein said heat- 
fusible fibers are conjugate fibers. 

?• The nonwoven fabric of any one of claims 1 to 6 

wherein said absorbent fibers are wood pulp fibers. 
25 8. . The nonwoven fabric of any one of claims 1 to 6 

wherein the absorbent fibers are rayon staple fibers. 
9- The nonwoven fabric of any one of claims 1 to 8 

wherein said fabric contains staple length polyester 
fibers. * ♦•■ 

30 10* The nonwoven fabric of any one of claims 1 to 9 

wherein said fabric is hot embossed. 
11. Process which comprises: 

(a) producing a web comprising absorbent fibers 
and staple length conjugate fibers, said 
conjugate fibers being composed of poly- 
• ethylene and polyester, wherein a substantial 
proportion of the surface of said* conjugate 
fibers comprises said polyethylene; 
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(b) subjecting said web to temperature sufficient 
to fuse said polyethylene without fusing said 
polyester, while maintaining said web under • 
minimal pressure; and 

(c) cooling said web to re-solidify said polyethy- 
lene, to thereby produce a low density, highly 
absorbent, thermal bonded nonwoven fabric. 

12. Process of claim 11 wherein said web includes at 

least one veneer layer comprising heat-fusible fibers. 
13.. Process of claim 11 or 12 wherein the nonwoven 
fabric product of step (c) is subjected to the additional 
step of hot embossing. 

14. A catamenial device comprising the nonwoven fabric 
of any one of claims 1 to 10. 

15. The catamenial device of claim 14 comprising the 
nonwoven fabric of any one of claims 1 to 10 having 
laminated thereto an impermeable layer, said impermeable layer 
haying applied thereon a pressure-sensitive adhesive element 
for adhering to an undergarment, said pressure-sensitive • 
element having a protective layer to protect the same prior 
to use. 
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